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Abstract. We present preliminary results of the first near-infrared variability study of the 
Arches cluster, using adaptive optics data from NIRI/Gemini and NACO/VLT. The goal is 
to discover eclipsing binaries in this young (2.5 ± 0.5 Myr), dense, massive cluster for which 
we will determine accurate fundamental parameters with subsequent spectroscopy. Given that 
the Arches cluster contains more than 200 Wolf-Rayet and O-type stars, it provides a rare 
opportunity to determine parameters for some of the most massive stars in the Galaxy. 
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1. Introduction 

One of the most important questions is how massive can the most massive stars in the 
Universe be today. In other words what is the upper limit of the Initial Mass Function in 
the Universe. The Arches Cluster provides us with a unique opportunity to address this 
question because it has all the criteria of the ideal place to look at for massive eclipsing 
binary systems. It lies near the Galactic Center which is a very dense region that benefits 
the formation of massive stars and the cluster itself is very young which can guarantee 
that its stars will not have evolved significantly. 

2. Datasets &; Reduction 

We used two datasets in the K s band. The first dataset was obtained with Gemini's 
NIRI infrared camera which consisted of 16 observations of 30 and 1 second exposures 
respectively covering 8 nights from April to July of 2006. The NIRI data are pending 
a linearity correction. The second dataset was obtained with the VLT's NACO infrared 
camera and consisted of 46 observations of 20 seconds exposures each covering 31 nights 
from June of 2008 to March of 2009. The reduction of the NIRI images was performed 
with the IRAfQ Gemini vl.9 package while the reduction of the NACO images was 
performed via the NACO reduction pipeline, based on ESO's Common Pipeline Library. 

f IRAF is distributed by the NOAO, which are operated by the Association of Universities 
for Research in Astronomy, Inc., under cooperative agreement with the NSF. 
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3. Image Subtraction &: Photometry 

We used the image subtraction package ISIS (Alard & Lupton 1998, Alard 2000), which 
is optimal for detecting variables in crowded fields, together with IRAF's DAOPHOT 
(Stetson 1987) package on the reference image from ISIS. Although ISIS allows for a 
spatially variable PSF it doesn't provide us with an accurate PSF model due to the 
anisoplanatic effects introduced by the imperfect correction of atmospheric turbulence 
by the adaptive optics. The light curve presented below has been obtained with ISIS and 
its overall shape strongly suggests that this may be a contact eclipsing binary. In order 
to obtain more accurate photometry and confirm our result, we are currently using the 
StarFinder code (Diolaiti et al. 2000a). StarFinder was designed to extract an empirical 
PSF from the image, that also takes into account the anisoplanatic effects caused by the 
adaptive optics. 

4. Preliminary results 

We present the light curve of an eclipsing binary candidate in the Arches cluster from 
the NACO data, which corresponds to the second star in the catalog of Figer et al. (2002). 
It has a 10.49 day period and is likely in a contact configuration. This candidate eclipsing 
binary has a spectral type of WN7 (Blum et al. 2001). It has also been identified as radio 
source AR10 with a mass loss rate of the order of 1.9 x 10~ 5 M Q yr -1 (Lang et al. 2001b) 
and as X-Ray source A6, probably associated with the close pair of radio sources AR6 
and AR10 (Wang et al. 2006). Finally it has an initial mass greater than 120 M (Figer 
et al. 2002). 



15.5 

£0 

s 

b 16 
J 

16.5 



0.2 0.4 0.6 0.8 1 

Phase 

Figure 1: K s — band light curve of the candidate eclipsing binary in the Arches cluster. 
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